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1 ) &«±K, 4>£ < RRVCKD&jtm (ifi L> RliY, B i , I n , M o . 
(ftT, ROItv^) fc. #mm*il**i-S£i*#«fc1-Si&ES#E» 

2 ) R OIH^ A K C r , Mn, Sc. In, Ru. Rh. Co. Fe, Cu, N 
i , Zn, Li, Si. Ge, Zr, Ti, Hf, Sn, Pb.Mo. VOTbOt^ 

e>aif*L4— tt^oTc^M^^-r^ i t *mmtirz> i ) E*^>iiEsi^E#«^o 

3) ROM**, RxMyOOftit$$ii (x. y MTmJt) , x/ (x + y) ^ 
0 . 3 -C*S i t ■? & 2 ) E*OiftESH*ES«E#o 

4) R01^\ R (tc^R) tRO (7tmR<vM1t®)) itt^ & Z t Z> 

1) - 3) (DffithfrtztzmvmZMMiMMito 

5) R0I#\ R (tu^R) tMO {jtmUOWit'®)) mt4it*«Ftfcti 

2) Xf±3) E«<^itEM^E^«ffo 

6) roi^> ro (Tc^Ro^b^) tMo (xiM^iibt) &-^ri-&-t£ 

#ittS2) 3Ui 3 ) E*^iiEa*E»«Efro 

7) ROI^\ R (tc^R) . RO {jtmR(omit^}) RXfMO (5c*MOflMM&) 
mt4it*tifct52) 30±3) E*Oi6Ea*EftJSE#o 

8) ROR^-fbif^v^sr^-rsifct^afcti-* i) ~7) o4sr*ia»KEtt4> 

9) ROI^^v^tM^^mt^; fc*#«fc-r* 1) ~~4) RV7 
) oM*L*^:E*<oi6Effl3tE»«IE#o 

1 0) ROflHOR^B \X*$>ht&[ZABM<K>*frhm&K%—mX±-<0%m*^ 
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L (J£JLT, B i OWkt , KB i 08I<7)ffiJ&£ B i a 4 B b Od (4 Bli 

4 B#£<7)7C3it, a, b, d (±7iSJ&it) tit, 

10^a^40 
3 s£ b 2 0 

5 0<d<7 0 

xh £ c: t £#m t -t h i ) lem^^fBMTtiea^ff o 

11) B i 01#\ A U Cr.Mn, In, Co, Fe, Cu, Ni, Z n#.£/T 

i <D^^hMi£ti^-mm±<7)7tmMi^mL oar, z\<DnmzB i oMitv^) > 

f£B i OMMi^B i a 4B b McOd (4Bli4 Bt^yt^s a , b , c , d (±& 
J&Jt) t Lt, 

1 0 < a < 4 0 
3 ^ b ^ 2 0 
3 ^ c 2 0 
5 0 ^ d ^ 7 0 

^tzmmt-th i o) iBmoiiies^iBit^o 

12) 4 BJHtc^S i Xt±G e-e^^-h^#mfc-r^> 1 0) Xlil 1) §Ei£<OiI 

£#fs^i-£ i) ~i2) <Dmnfrizmm<Dmimitmmmtt-o 

1 4 ) mm±.tz, ti>, ^mmmm. r oi, mmmw^mmztitz^t 
^mwit-r^i) -i3) <DfflfrdHztm<vmmmimmtt-o 

1 5) *«_h^, 4>&< ti>, mm, rom. tiMii, 

ZtitzZ t iHfrffiLt-fZ 1 ) -14) OMtL^tcfe«cOiiIBM7tf2Mfro 
$*L^h£#mt-r&l) -15) coMtL^tc|BmoiiIBgy^;f£il^#o 

1 7) 3Mm&±<Dm%zn±m j ^\/'<^z£.j$.ir2>%m-?-? zfmxz, 

n k mm<D m m mmfoo 
is) PRMLij^zx^m^^m^xtmn^^x$>^zt^mwLt-t^ n - 

1 9 ) mmmmm<v±mmmmu£.fcmztt vx-sk-mm® cttt & - 
m^-f & i) - i 8) ^witfrbztmvmimmmmtt-o 

c: t zw$Lt'?z> 1 9 ) tm<vmmmmmi£o 

Zm%kt-fZ> 1 9) X(±2 0) IE«OiiIEM^IBil^o 
2 2) ROMIWf^:J:ot, TIE^) -^) (D'ptt < £: ^-oolBii^a^ 
<£ <9fE§l^-^ mmx% h z\ t ZWmt-TZ 1 ) -21) OMtt^cfEmoilfEMTtlE 

n) ROSlOliif/ff^ffl:?^ 

/n) R0dc9&j&£Mk£-t>:£ 

-) RO§l£v£fi!k$« 

*) ROI^«xt««i^t^i 

^) R OIW|S B B a ti • *£JI*lfii£'£l[:$-£& 

f-) Roif^atM^tft?^^. 
y) ^mmmwk<Dm%itmtz^z> 

)v) mmmnmtz^m^zMj&z^z 

m,m$ 2004-3036820 
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23) RomRv/xitmmmmm^mmijfatmmijm^, 3mm^±<^m^^ 

2 4) 5 0 0 nm&>T<Oft^mm^tZX-&Z>Zt$;W$kt-fZ> 1) -2 3) c^M 

2 7) 3fi®JiJl±(0^^^>H^g^-^^^^^1-^lEii-7-^ ^f^^^-tt, f£S£ 
jf-^^^;HC^-^v^TlEii-7-^OftS^fiJ|ff-r^- t Ztftrnt-fZ 2 5) 3U±2 6) IE 

2 8) p rmlmcj; zm^*&m&xmmtiL$:ftd - ^ 2 5) -2 

7) <7)MtL^t;fEmo|EiiS^^iio 

29) Roi^twiciot, tie-y ) < t i> -^<Dmmmiz 

X «9lEil"7-^ mm$*tZ> - ^ 2 5) - 2 8 ) oMn^HfEm^lEilS^ 

-O R Oil 

n) R0|}gO^ifjg*JT^£^1'fc£« 

-) ROKSI§« 

*) R0SI*O«^7C^^P^^^M$^^ 

^) R0MO*£JI#i^ • 

h) ROJjl^O^TC^^m-fb/STC^-ti^ 

f-) ROSl^M^^-ft^-^ 

•;) ^l*mii)}IO#:ff £^t£« 

^) %«#3R*»IK£fltt*^Jfc$** 

3 0) ROm^^/Xti^WW^m^M^fSjtMlp^lp]^, 3WU<7)I^^ 
S^S-t^^^^^i-^IEil^-^ t Z!$mti-& 2 5) - 2 9) Olif 
ft ^ |Em O !Eil W^ft o 

31) 5 0 0 nm&T<D~mm^mmtk*ft 1 - ^ i^wt-rz, 2 5) -30) <t>m 

[0 0 3 0] 

±iE*f§^o^TB¥L<ra-<J-£ 0 

umt * m-t %> m x-mm -r & 0 :w:io r ^ * 2 < 1- ^, ^ t *m t g t & & 

o ) 

^t-r-2>iEii^a^fijffli-* i t 
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i t tf-sim t & *) , [|§9§?WBSfe Li^fctS RIB] L fcIS® • MJS & £ 

£ £: t5 ? -C £ & o 
[ 0 0 3 1 ] 

j.o^» ■ asKtCjBHLfeJaW^s («^®«f^oHas) 3Efl:KJ:*fcSWfc LT«LT 
-) RO HI 

^) ROlo|S B B H ti • ^ H H H fll?t^^fk$-^^ 
ROI'f^MM^'M?*^ 

[0 0 3 2 ] 

gp*>, £*Lfc*>8E«E«*fflv*&££-e, (1) - (7) Oct ? £#tt£*U ^ 

(1) WfeV— *fjKS«« (5 0 0 nmJiJLT) , #K 4 0 5 nmlf O«ff«t*ot 

(2) (5 0 0 nmJKT) > #K4 0 5 nmia^Wtgi^ot 

(3) Wfel^— <f«[ft«* (5 0 0 nmJ^T) > «&K 4 0 5 nraJ4i«$IIM^oT 

[0 0 3 3 ] 

WSE^f 2 004-3036820 
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1. RO§l<7>lifg 
*^0J-C(4, R OI#±fe-5MJRM*fi9o 

ifc, tlt#II©f If M s Xi h ^ o t i t C J; i), -jg^tt (Jfi^tt) 
[0 0 3 4 ] 

r o ma , %Wl umm t&iz zi>m-fz>o 

-Wi 9 fc, 5 0 0 nmJSLTWEaS^jftS^JtLTjtiRJRiaiBSr^r-rSfc*^, IBS 

ROflH^v^T, R, XttRO (R«i«) ttJfctfcKMgilK&fc 
W±OS.S^?>, RtLtli, Y, Bi, In, Mo, VRXf? y 9 V&mitWifrhM. 

\<£tiz>—mvi±.<Djtm*m^z>o oi±m^^^-r 0 hk, roici±, ai, cr, Mn 

, Sc, In, R u , R h > Co, F e , Cu, Ni, Zn, Li, Si, Ge, Zr, 
Ti, Hf, Sn, Pb, Mo, V, b ^t^ibllf^- «&±<7>7Cf!tM£#;g- 

[0 0 3 5] 

RxMyO (x, y llJOR^SfcJt) ti^WROIttt, x/ (x + y) SsO. 3fct 

{±JSE# 2004-3036820 
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o itz, B i a 4 Bb Od Xf±B i a 4 Bb Mc Oa -C*£*i&B i OMXtiB i OMI 
«t »K ESS^tt^«^5£tttt^«r3c#$*Si t**T?§& 0 4B 
^TcihLTliC, Si, Ge, Sn, P btfmifhti&W, fttS i tGeW:ff 

Sift, ?#I4!££a- Ltz *) > *v»»iB««^#^7C**l£fk$**ffi»5&TEtciRi±-r*o 
[0 0 3 6] 

Ritmt Rjtm<Dmim*mnK^^xi> (r + ro tmi-tz) 0 

ttZs ROR?P^*M (1) R-M-0?>=7Cfl:£^ (2) R + 

MO (tcJUR tTtmM^mUfofrhtt&m.&tfo) , (3) RO + MO (tc* RO^fbtft 
TcaRMOtt'fb*^^ . (4) R + RO + MO (7C^R, R OgHb^ R 

xfitm MfDmit^j^h^^m^) , m^it (d - (4) o&^fr-^fcfc&x^ 

ft^^^HmLttJ:^ &KSx.tf, $PK-f?ROItit fulfil J: 9 &il 

iiu rossk^t. ^^R^^v'X(±7u^M^^b^E g --e#<#«-r^^{± 

ab^o *ISWCJ±, «ra^S0 f IEWf^(0i#:^7C^RXt±-?-om'fb^^*> 0 , *H 

eg l tz itm r * * * o 

ROI#, RxMyO<9MtS$HW^ (x, y fiJSHHBcJt) . x / ( x + 

y) s=o. 3tts;i:-e, BE»ff£#tt<&lRl± ! S:ia*£fca , "C§<&o IfiU >Wia>*aB» 

W£#tt*\ «^jettO«S6»wt±x/ (x + y) ^0. 3©i»ROIOTt^ 

itt*at?, *#§w±x/ (x + y) ^0. 3 <DmmizmzE2ti2> 4«tiiftv» 0 

ROiWlf$(i2 0 - 5 0 0 A<0$EHrt ? Mi 
[0 0 3 7] 

2 . tftftii^ii 

^«*m*R*>«flBi Ltli, (a) Br&gtfig [RJJtti 4: R 0)it:ttMII^tt* 
tiZ>mHL<nm^ , (b) (c) »4i^«3^«:i«t4«i6, (d 

) stt^ F7^> ( e ) fE««K<awai«iiBfc:*:8ii-r * - 1 & 
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[0 0 3 8] 

fiBtej&^v*** CiEa*tt7i*H i g h to Low (^>f • h * - • n-) oJji— Stefc 

fc»j!tv\) , ^r«*t»»R«r»«Jifc Lri5ttt*ifctwj:ot:, u^m^m^mmmk 
M (— «w»ct±, isiigtt^H i gh to Lowitts) K-ra^t^-eiaraflg-e 

& o 

, (d) WR»^h9y*>^#^OW«l«ffiS:*i-*ii:»±Wt>*»-C2b*o 

ifc, (e) O«ffitcov^r»i, *Hil±R0lC±f:l>7tPMlf^#4t^^ * 

[0 0 3 9] 

Miaiit^^t^iL^ (hi 2#bb 0 gmufrmmwtkWLmzmi-) 0 

[0 0 4 0] 

O^&nRiR^tgU -jRWCIiHOMO-LUMO Oig^K^o' < 

TOffiJ fcl±, EI 1 3 fcj^-f J: 3 fc, ±(RJR*fctt8UOjl«H*^<iRJlXfl?*it'r (HO 

< -f fc*»TOfc4-6o 

^H^-Cfi. 2oJJJL±<7)^r«#fl-«:il^LTHl 3 tc^-tid^fftJR^^^ 

[0 0 4 1 ] 

&5kWXlimZZi.i$-t L&HEflUKSSrffi^***, If?:»tS^tli^<, IB 
o tot, #f&9§ojIIEM:)fcfe^&#K*3v>"r ROMItiO0^ffl^ 

a £ a*-? § & o « x. is\ £ (Dmmmmmfax a , ^mtmmmtK Romt mm 

miE# 2004-3036820 
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ttlOJ:^:, Mt^JSBIfi, «5*®*r?£*Rff «x.& i T% 

& £ t J&*t? § * o 

[0 0 4 2] 

L U - C^li Mm £ Wtz & V^f4, #!l x. f^C D - R ^ D V D - R ffl O 

[0 0 4 3 ] 

[0 0 4 4] 

lit, *HWOl6ifcKRLTtt. BU&jfrRJTCg (R OH) j&*#£1-*£fc*<b> Rlt^ 
[0 0 4 5] 

tkfo&tfir&mwAT iz h & , ^aim^iftJix* tew Ltiegs^s * s&s 
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10 0 4 61 

X^T'J'J^A^ ^nrrx^A^, kf'J'J'y-A^ t7f^;y| v T y Y 7 

*;y y ?y xuy) ^ MJ7x^wr/|, 7Xi/>|, -f h 

feil^)fMl±, MM, ? V y?\ CVD, ill*4-Wlf^i:J:ot 

zfv-, y?\ TA-jMy?, x\£ya-r<< yv%t*<Dmm<o=t-7- 

a y ymxtj* d j&*t? i £ o 

T ; r-fe h y, * ^- )V )Vr Y y ^ v ^ n^^-y-y iro^ h y|l ; N, 

N-y>f^7-fch7? K\ N, N-y^f ^*;U7? K^i^7 5 Ki; y'^f;^ 
y t'<07;i^ + y Fl ; f h 7 t Kn 7 7 Vlr**yy, yif^x-r* 

^<7)a.^x^^ ; y n n*;i/A, a&vcff-^y, : J ? ufrx.? y ^ m^t&M. Y 'J y n 

y n;i^>-t£ f Ojf^mm ; ^ Kyi^7-^, -X- F^yx^y-;i/^ ^o-bny 

&mm<7)Wkmt, looA-io^m, &$l<h 100-2000 a ti-& 0 

[0 0 4 7] 

± o n £ % jf-^- ^ ;v £ -3- & f - y £ x £ £ o 
& -1 1 &x § £ o 

, Mi^M?7faKPgp£#7^TfE§lir&.r t i>vriZX&Z> 0 
[0 0 4 8] 

[0 0 4 9] 

Ag, Cu, Ti, Cr, Ni, Pt. Ta, P d & b*<7)&m ^m&Xl&^lt&^Z L X 
fflv^:H s t^„ K'Uu, AK A g t±S#t^# s iSj < OltK- b L L T 

tBliE#2 004-3036820 
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. Se, H f . V. Nb, Ru, W, Mn, Re. F e . Co, R h . I r , Z n , Cd 
, G a, In, Si, Ge, Te, Pb, Po, Sn. Bi & t^ikmRV^m £W 
Z>Z\t &~C # & o 

B.%im<r>ft * L^mma. 5 0-3 0 0 nm-e&& 0 

[0 0 5 0] 

m^-ttflMbtt^iB. uv@ftt£#si^w<^£o nifflutit sio 2 

, S i N 4 . MgF 2 . Sn0 2 ^#t:f h tl& o 

ztib<D*mit%.®ixm^xi>u&Lxm^x u ls/ftt-efc < #iliat 

[0 0 5 1 ] 

Mi^Iflt -ti:0. 1 ~~ 1 0 0 ^ m<7>$gB-e&£^\ *3fc9Jfc*5V»r«\ 3~ 

ttz, frmm^it^immi<zw.tzm&z%kt)&fr j ttxi> x itzK^m^=fmmm 

Mill:, M««^^5^o##l»jhofcie>^*^i»fll'ft#]IS« J ^, ft«^ffR 
[0 0 5 2] 

•e**o o$*k n^*^-m*m}^ c\<Djj^-mmfrt>mm±irz>ztx\ 

mtE# 2004-3036820 
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If i Lv^ s \ ti: 3 5 0 ~ 5 3 0 nmOl/-f »i L < , *-<Dft£Effil t Lt(±, 
[0 0 5 3] 

^s^tcj:^(i\ >&<d (i) - (7) x 7 temzmmmmfct^mmm^te* 

(1) (5 0 0 nraWT) , #K 4 0 5 nrafi§©$II^o"C 

(2) W&ls-ififc&WM (5 0 0 nmWT) > #K 4 0 5 n m&lf <D^m¥M^h o T 

(3) Wfel^--f$STl^ (5 0 0 nmUT) , #K4 0 5 n miSif OrSSfl^T^ o T 

(4) tm^v-vymm^n-rz,^ w ^x7-»v- ^'xD^^mimytmmm 
( 7 ) 9 > k i> mm^nim ^mzmmmm®- 1 ^mzmm^mo 

IUMM] 
[0 0 5 4] 

[0 0 5 5] 

1 

Sl*Rt (j»S?5 0nm) £^1" £ *° 'J # - - h &fo±fc , * ft K «fc *) JUff 

15nmOBi3Fe5 0i2 WWi*m! Cx/ (x + y) = 0. 375>0. 3] , 

h^CJ: *)»JSL, f©±i:x^->/ *ftKJ: 1 5 0 nm<7>A g£|*S£S£tt 

&*3> C-ffc 1 D 0-fe*f±> ^DVD-R^DVD + RCl^^WM^i), W 
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[ft 1 ] 



Me 




0 0 (jfefi :405nm. NA : 0. 65) J^TO^-£\ 8 - 1 6 ^pis-si- 

• ISil^J^ : 1T=0. 0917 ( M m) 

• um&mm. : 6.0 (m/ s ) 

•7 * ft^# hit, - mmmvt * mm.-? # tz 0 

ifc, ±ie^jttgH^MJ£-r^^^o^T, 8 or, mmm8 5%<DmmT-?i 0 

«Sf±*^-c-^> 1 0 nm-e&&^ tfimmx^fzo 

[0 0 5 6 ] 

B i 3 F e 5 0 1 2 <DiX<9 i:Bi 3 Fe 4 Cui Oi 2 £r^J.i3\ 1 t 

ife. ±&m*$im*mM.-t&mi*K'2^r, s o°c, fflatass 5%^iiTti o 
v^tu. 0 %&T<7)£it (mm) \z& t-otzo 

[ 0 0 5 7 ] 

B i 3 F e 5 O 1 2 <7>ft*9 CBis Fei Ah Oi 2 * m^tzRmUt, HM1?U 1 t 

mmzLx*5&w^mmmzmmi£*ftf&L, mmmmm^n ot ^oism, ft 

[0 0 5 8] 

B i 3 F e 5 O 1 2 *9 KB i 3 A 1 5 O 1 2 v>fc j&JWM\ ^Mtf!) 1 t HfifcK 

ti^i:, * - jgfE§i#tt 4- ^a-r £ - 1 § tz o 
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y-^Hi. 0 %&t<d&{£ (mm) i o fc 0 

[0 0 5 9] 

Hi&flfl 5 

Bis F e 5 O 1 2 Oft*) CBissDysFenGauOn &fflv»fcj&Ja*M± 
* ^ 1 Ki E-T J: 9 , * - ttf EH#t£ £ $mt ZZttfx^tzo 

y-^ui. o %&T<D%it (mm) t o fc„ 

[0 0 6 0] 

#1^150 6 

Bis F e 5 O i 2 Oft «9 K I n 3 F e 5 O 1 2 1 t KtJUC 

ifc, ±Ett«i^if£t^I#i:o^T, 8 0°C. mm&8 5%<OWkTX~l 0 

y^nu. 0 %wt<?)M (*»*n) i o 

[0 0 6 1 ] 

^ODVD-R^DVD + Rlili/^iiO-eli^tiS^ if IE HI 1 3 
^ 0 r, #HJfe0!l"et±. B i 3 F e 5 0 i 2 RK£ Cffc2] ©*«*tfl-»ROPi^r<Ojl6 

y^Hl. 0 %J^T©M (HMD) £ o fc 0 
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lit 2} 




M = Ni , n = 2 



[0 0 6 2 ] 

Bis F e s Oi 2 ©ftJjfcB ie Fes 0 2 [ z £ iHj^i"^ - <h ^Silo x / ( x + 

y) =0. 5 4 5 >o. 3] tm^tz &&.tni±. nmm 1 1 Lx*mw<7>mmit 

E»«Efl:*:flsj£U PJtltolEftlBBSrlTofco 1 Kiel" <t 9 

isiMftt £ ns-r & - b *»-c i ?t 0 

Sfc, ±iE8fe«IEH«:»JE"r*«E#^ov»r, 8 0°C, ffiW§H8 5%Wf«Ttl 0 

OBfP^^fftgi&fi^v y ^o^-fk^MLfct d^>, T-iJ ^ ^fly'Jy 9, 9 s s.fry 
i?y?bi>l. 0 %MTOM (ijiin) K@ i o fc c 

[0 0 6 31 
Hifcfll 9 

Bis F e s Oi 2 ©ft»HCB i i s F e 5 O z [ z Z. b tff&l&o x/ (x 
+ y) =0. 7 5>0. 3] *fflv^jSJSL^»±. ^Ifc«l fcra«^LT*|&WOiilBSjt 

ifc, ±IE»[|tlEH«:»JEi-**#^ov>"r, 8 0°C, ffi*fiUK8 5%^Ttl 0 

■/7nU. 0 %J^TOM (i*iw) i:g i o fc 0 

[0 0 6 41 
^JfeflJ 1 0 

Bis F e s O i 2 Off) B i 2 O s Cx/ (x + y) = 1 . 0>0. 3] 

ztz^ ±tmmmmzm%.-rz>mmz'o^x, 8 or, ffljtsjss 5%owei o 
y'>nu. o %&T<D%it (mm) k@ i o >t 0 

[0 0 6 51 
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ROM 




ROM 


mm 
mn 


-(mW) 


(%) 


drifts 1 




Dl3re5VJl2 


1 0 


4k 1 


O.I 


-in o 




□ireouu 


Dl3re40UiVJi2 


1 R 
I o 


4k -I 
1u 1 


A O 
D.Z 


•inn 






d; Ct-y a i r\ 


1 7 


4k 1 


O.O 


in 7 




RiAlO 


DI3MI5U12 


on 


4k 1 


7 n 
/ .u 


•in q 




DlUyrebSU 


Dl38Uy8re41^dl3Ui2 


1 0 


4k 1 


ft Q 
D.O 


a n ft 






m3he5Ui2 


on 


4k i 


O.O 


i n o 

lU.y 






Di3re5V-^i2 




4k o 


R O 




ft&0»J 8 


BiFeO 


Bi 6 Fe 5 O z 


15 


<bi 


5.8 


9.7 




BiFeO 


Bii 5 Fe 5 O z 


15 




5.7 


9.8 


mmmio 


BiO 


Bi 2 0 3 


15 


fbi 


5.6 


9.7 



[0 0 6 6] 

Jttfcfll l 

B i 3 F e s 0 i 2 Oft 0 CBii FesO, (z * m$£t Z> - £ t^HSIo x/ (x + 

y) =0. i67<o. 3] *m^tz&mut, mmm 1 1 mm^ Lx^womzmit 
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